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Objective: Wound infection is a rare but life-threatening complication after coronary
artery bypass grafting. Risk factors for wound infection after off-pump bypass graft-
ing and the validity of using bilateral internal thoracic arteries harvested in a skeleton-
ized fashion remain unclear, especially in patients with diabetes.
Methods: The data of 1500 consecutive patients having off-pump bypass grafting
were prospectively collected from our database based on EuroSCORE. This cohort
represents 95% of all patients undergoing coronary bypass during that period and
77% of patients undergoing off-pump bypass grafting who received bilateral internal
thoracic artery grafts. Univariate and multivariate analyses were performed for
patients with and without wound infection and in the diabetic subgroup.
Results: Ninety-eight patients had wound infections: 76, impaired wound healing; 7,
superficial sternal wound infection; and 12, deep sternal wound infection. Patients
with wound infections had a higher prevalence of female gender, atrial fibrillation, his-
tory of congestive heart failure, chronic renal failure, peripheral vascular disease, and
diabetes. Patients with a wound infection more frequently had bilateral internal tho-
racic artery grafting, longer operation time, longer hospital stay, and a higher mortality
rate. Blood transfusions were required in 43.9% of patients with wound infections and
28.1% of those without wound infections. On logistic regression analysis, female gen-
der and history of congestive heart failure, chronic renal failure, and diabetes mellitus
were independent risk factors for wound infection. In patients with diabetes, female
gender, atherosclerosis obliterans, chronic renal failure, and use of bilateral internal
thoracic artery grafts were independent risk factors for wound infection.
Conclusions: Risk factors for wound infection after off-pump coronary artery bypass
grafting are comparable with those previously reported for conventional bypass graft-
ing. In patients with diabetes, the use of bilateral internal thoracic arteries, even when
harvested in a skeletonized fashion, is a risk factor. Thus, appropriate precautions
should be taken in patients with diabetes.
W
ound infection is a serious complication after coronary artery bypass graft-
ing (CABG). In the past decade, investigators found that, compared with
conventional on-pumpCABG, off-pump CABG (OPCAB) appeared to re-
duce the rate of morbidity and mortality.1 Sabik and associates2 demonstrated that the
OPCAB procedure reduced morbidity, including wound infection. Some studies deal-
ing with the beating heart technique mentioned wound infections,2-4 but few of them
dealt with the risk factors for wound infection in patients undergoing OPCAB.5
The correlation between post-CABG wound infections and the use of the internal
thoracic artery (ITA) is also widely known. In particular, in patients with diabetes mel-
litus, single ITA (SITA), and bilateral ITA (BITA), harvesting increases the rate of
sternal wound infection.6,7 An increasing number of reports show the benefits of
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BITA 5 bilateral internal thoracic artery
CABG 5 coronary artery bypass grafting
CI 5 confidence interval
HR 5 hazard ratio
ITA 5 internal thoracic artery
OPCAB 5 off-pump coronary artery bypass grafting
SITA 5 single internal thoracic artery
BITA over SITA with respect to long-term survival and free-
dom from reintervention.8 However, many surgeons have
hesitated to adopt BITA grafting to avoid wound infection;
according to The Society of Thoracic Surgeons database,
less than 4% of patients undergoing CABG received BITA
grafting from 2002 to 2004.9
A reduction of wound infections was noted in some re-
ports when BITA grafts were harvested in a skeletonized
fashion.4,10-13 Among those reports, there are some indicat-
ing that, even in patients with diabetes, BITA harvesting
does not increase the wound infection rate.10,12,13 Computed
tomographic scans done after harvesting ITA grafts in a ped-
icled fashion showed a reduction in the vascularity of the ster-
num.14 This decrease in vascularity might impair sternal
wound healing, and this would lead to an increased infection
rate. On the other hand, Boodhwani and associates15 did
a prospective, within-patient, randomized trial and found
that, after surgery, sternal blood flow was greater on the skel-
etonized side than on the pedicled side. We hypothesized that
skeletonized BITAs could be harvested even in high-risk
patients, including those with diabetes. Thus, this study
assessed wound infection after CABG done in combination
with the off-pump beating heart technique and ITA harvest-
ing in a skeletonized fashion.
Patients and Methods
Study Design
The data of all patients who had OPCAB in our institution between
2000 and 2005 were reviewed. One of the aims of this study was to
identify the risk factors for wound infection. The other aim was to
identify the relationship between BITA harvesting and wound infec-
tion, especially in patients with diabetes.
Patients
Between 2000 and 2005, 1500 patients had isolated OPCAB done
by a single surgeon (H.O.). During the same period, 76 patients
who had CABG with cardiopulmonary bypass and 494 patients
who had a concomitant procedure other than CABG (eg, valve
repair and/or replacement, replacement of thoracic aorta) were
excluded from this study. Almost half of the 76 patients having con-
ventional CABG were in hemodynamically unstable condition,
even with an intra-aortic balloon pump; the remaining patients
had previous cardiac surgery and required cardiopulmonary bypassThe Journal of Thorfor resternotomy and exposure. The perioperative data of all patients
were collected prospectively.
Data Collection
The perioperative data were collected based on the definitions of the
European System for Cardiac Operative Risk Evaluation (Euro-
SCORE).16
1. Preoperative characteristics that were collected included age,
gender, New York Heart Association and Canadian Cardio-
vascular Society classes, history of percutaneous translumi-
nal coronary angioplasty, previous cardiac operations,
unstable angina, congestive heart failure, recent myocardial
infarction, presence of old myocardial infarction lesions,
left main stem stenosis greater than 50%, the number of dis-
eased vessels, ejection fraction obtained by left ventriculo-
gram and/or echogram, degree of mitral regurgitation,
history of atrial fibrillation, previous cerebrovascular acci-
dent (including infarctions and transient ischemic attacks),
chronic renal failure (serum creatinine greater than 200
mmol/L), end-stage renal failure requiring dialysis, chronic
obstructive pulmonary disease, peripheral vascular disease
including atherosclerosis obliterans, abdominal aortic aneu-
rysm, cerebrovascular disease, and preoperative critical sta-
tus. In addition to the EuroSCORE data, the following data
were also collected: hypertension, hyperlipidemia, and dia-
betes and its treatment (diet, oral hypoglycemic agent, insu-
lin, or none). The hypertension, hyperlipidemia, and diabetes
mellitus categories included all patients who had been diag-
nosed before admission. In patients with a diagnosis of dia-
betes mellitus, free blood glucose and hemoglobin A1c were
routinely measured before surgery.
2. Intraoperative factors included EuroSCORE operation status
(elective or emergency), use of an intra-aortic balloon pump,
number of distal anastomoses, graft selection and the anasto-
mosed regions, and operation time.
3. Postoperative variables included transfusions, cardiac
rhythm at discharge, maximum creatine kinase MB, New
York Heart Association/Canadian Cardiovascular Society
class at discharge, postoperative coronary angiography
and/or multidetector computed tomography results, major
morbidity, and cause of in-hospital death. Blood transfu-
sions were included only when administered before
wound infection debridement. Major morbidity included
respiratory failure (mechanical ventilation over 48 hours),
renal dysfunction necessitating dialysis, low output syn-
drome, resternotomy for bleeding, gastrointestinal bleed-
ing, cerebrovascular accident, and wound infection.
4. Wound infections were categorized into three types: im-
paired wound healing, superficial wound infections, and
deep wound infections. Impaired wound healing was defined
as wound erythema and a purulent discharge necessitating
additional antibiotic agents and/or hospitalization. Diagnoses
of superficial and deep infections were based on the wound
swab culture results. All wound infections were defined on
the basis of the guidelines of the US Center for Disease
Control and included patients who received debridement
and required wound resuturing.17 The time interval for as-
sessment of wound infection was the in-hospital period.acic and Cardiovascular Surgery c Volume 135, Number 3 541
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Graft selection was based on the following strategies: (1) Patients
with severely stenosed (.75%) multivessel disease involving the
left coronary arteries received BITA grafts; (2) for mildly stenosed
lesions, saphenous vein grafts were used as additional conduits; (3)
the right gastroepiploic artery was used for significantly stenosed
(. 75%) right coronary arteries. ITAs (both SITA and BITA) and
gastroepiploic artery were harvested in a skeletonized fashion
with an ultrasonic scalpel (Harmonic Scalpel; Ethicon Endo-
Surgery, CVG, Cincinnati, Ohio) by trained surgeons. The left
ITA was usually anastomosed to the left anterior descending region,
and the right ITA was usually anastomosed to the left circumflex
system via the transverse sinus. To achieve complete revasculariza-
tion, we harvested saphenous vein grafts, right gastroepiploic
arteries, or radial arteries as additional conduits.
Perioperative Management (Avoidance of
Wound Infection)
On the day before surgery, hair around the surgical site was removed
with clippers, and all patients were washed with a povidone–iodine
soap solution. In the operating theater, a surgical scrub was per-
formed on the body wall and legs with a povidone–iodine solution.
An antimicrobacterial drape (Ioban; 3M, Brookings, SD) was ap-
plied to the surgical site. Before skin incision, cefazolin (1 g) was
given initially; additional cefazolin was given every 4 hours during
OPCAB surgery. After completion of the anastomoses, the surgical
site was washed with 1 L of warm saline, and another 1 g of cefazo-
lin was sprayed around the surgical site before skin closure.
The presternal spacewas closedwith two layers of nonabsorbable
monofilament single sutures, followed by a continuous absorbable
skin suture. Prophylactic intravenous antibiotics were administered
until postoperative day 2.
During the procedure, blood glucose was measured routinely
4 or 5 times. An intravenous insulin infusion was given when blood
glucose exceeded 150 mg/dL.
Statistical Analysis
Statistical analyses were performed with Stat-View version 5.0
(SAS Institute, Inc, Cary, NC). Univariate analyses were performed
with the c2 test or Fisher exact test for categorical variables and with
the Student t test or the Mann–Whitney U test for numerical vari-
ables. Multivariate analyses were performed by additive stepwise
logistic regression. Results are expressed as mean 6 SD.
Results
Wound infection occurred in 98 (6.5%) of the 1500 OPCAB
patients: 79 had impaired wound healing, 7 (0.47%) had a su-
perficial infection, and 12 (0.8%) had a deep infection (sternal
osteomyelitis and/or mediastinitis). Table 1 shows the base-
line characteristics of patients with and without wound infec-
tion. Among patients with a wound infection, there was
a greater proportion of women and a higher prevalence of
atrial fibrillation, history of congestive heart failure, chronic
renal failure (including end-stage renal failure on dialysis),
peripheral vascular disease (atherosclerosis obliterans, ab-
dominal aortic aneurysm, and cerebrovascular disease), and
diabetes (both insulin-dependent and non–insulin-dependent).542 The Journal of Thoracic and Cardiovascular Surgery c MaThe two groups had similar left ventricular function. There
was no significant difference between patients with and
without infection with respect to mean age, prior cardiac op-
erations, or chronic obstructive pulmonary disease. Both the
additive and the logistic EuroSCOREs were higher in the
wound infection group (additive 4.6 6 3.0, 5.5 6 3.1,
P 5 .0020; logistic 5.4 6 9.2, 7.4 6 10.7, P 5 .01).
Perioperative variables are shown in Table 2. Compared
with those without wound infection, patients with wound in-
fection more frequently received BITA grafts and had a lon-
ger operation time. Blood transfusions were required in
43.9% of patients with a wound infection (during and after
OPCAB surgery), whereas 28.1% of those without a wound
infection required a transfusion (P5 .0009). Both the hospi-
tal stay and mortality rate were higher in the wound infection
group. Overall, 9 (0.6%) patients required a resternotomy for
bleeding, 38 (2.5%) had respiratory failure necessitating
mechanical ventilation for longer than 48 hours, 30 (2.0%)
required hemodialysis owing to postoperative renal function
deterioration, 21 (1.4%) had a stroke confirmed by computed
tomography and/or magnetic resonance imaging, and 11
(0.7%) had low output syndrome.
Logistic regression was done to identify independent risk
factors for wound infection after OPCAB surgery. Table 3
shows that female gender (hazard ratio; HR, 2.2; 95%
TABLE 1. Preoperative characteristics of patients with/
without wound infection
Variables
Patients with
no infection
(n 51402)
Patients with
infection
(n 5 98) P value
Age 67.7 6 9.4 69.3 6 8.1 .1065
Female gender 367 (26.2%) 43 (43.9%) .0001
NYHA class $ 3 12 (0.86%) 1 (1.0%) .8685
Atrial fibrillation 28 (2.0%) 5 (5.1%) .0428
Prior cardiac operation 31 (2.2%) 0 .1369
CHF 170 (12.1%) 25 (25.5%) .0001
LV dysfunction
Moderate
(EF 30%–50%)
290 (20.7%) 26 (26.5%) NA
Poor (EF , 30%) 33 (2.4%) 3 (3.1%) .6582
CRF 91 (6.5%) 18 (18.4%) ,.0001
ESRF on dialysis 66 (4.7%) 13 (13.3%) .0002
COPD 39 (2.8%) 3 (3.1%) .8712
PVD 275 (19.6%) 29 (29.6%) .0175
Diabetes mellitus 631 (45.0%) 62 (63.3%) .0005
Taking hypoglycemic
agents
476 (34.0%) 39 (40.0%) NA
Taking insulin 155 (11.1%) 23 (23.5%) .0002
Additive EuroSCORE 4.6 6 3.0 5.5 6 3.1 .0020
Logistic EuroSCORE 5.4 6 9.2 7.4 6 10.7 .0119
NYHA, New York Heart Association; CHF, congestive heart failure; LV, left
ventricle; EF, ejection fraction; CRF, chronic renal failure; ESRF, end-stage
renal failure; COPD, chronic obstructive pulmonary disease; PVD, peripheral
vascular disease; NA, not applicable.rch 2008
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failure (HR, 1.9; 95% CI, 1.2–3.2), chronic renal failure (HR,
3.0; 95%CI, 1.7–5.3), and diabetesmellitus (HR, 1.8; 95%CI,
1.2–2.8) were independent risk factors for wound infection.
Univariate and multivariate analyses were also done for
the subgroup of patients with diabetes. As shown in Table
4, female gender, history of congestive heart failure, chronic
renal failure (including end-stage renal failure on hemodialy-
sis), insulin-dependent diabetes, atherosclerosis obliterans,
use of BITA grafts, and blood transfusion were risk factors
for wound infection in diabetic patients; all had a P value
less than .05 on univariate analyses. On multivariate analysis
with logistic regression, female gender (HR, 3.5; 95% CI,
2.0–6.0), atherosclerosis obliterans (HR, 2.8; 95% CI, 1.4–
5.4), chronic renal failure (HR, 2.3; 95% CI, 1.1–4.8), and
use of BITA grafts (HR, 2.5; 95% CI, 1.1–6.1) were found
to be independent risk factors for wound infection in the
diabetic subgroup (Table 5).
Discussion
Wound infection is a rare but life-threatening complication in
patients undergoing cardiac surgery. CABG is an indepen-
dent risk factor for deep sternal infection after sternotomy.
Sabik and associates2 reported that OPCAB reduced morbid-
TABLE 3. Multivariate analysis of risk factors for wound
infection
Variables Wald c2 P value HR 95% CI
Female gender 13.083 .0003 2.2 14 – 3.4
CHF 6.773 .0093 1.9 1.2 – 3.2
CRF 13.558 .0002 3.0 1.7 – 5.3
DM 7.256 .0071 1.8 1.2 – 2.8
HR, Hazard ratio; CI, Confidence interval; CHF, congestive heart failure; CRF,
chronic renal failure; DM, diabetes mellitus. Overall c2 5 306.228 with 4 df,
P , .0001.
TABLE 2. Perioperative characteristics of patients with/
without wound infection
Variables
Patients with
no infection
(n 5 1402)
Patients with
infection
(n 5 98)
P
value
Emergency 113 (8.1%) 6 (6.1%) .4926
Conduits
SITA (LITA or RITA) 1373 (97.9%) 98 (100%) .1505
BITA 1081 (77.1%) 84 (85.7%) .0479
BITA 1 GEA 382 (27.2%) 34 (34.7%) .1114
Operation time (min) 288 6 71 304 6 81 .0310
Transfusion 394 (28.1%) 43 (43.9%) .0009
Hospital stay (days) 17.0 6 14.0 44.2 6 50.8 ,.0001
Mortality 6 (0.40%) 6 (6.1%) ,.0001
SITA, Single internal thoracic artery; LITA, left internal thoracic artery; RITA,
right internal thoracic artery; BITA, bilateral internal thoracic arteries; GEA,
gastroepiploic artery.The Journal of Thority, including sternal wound infection, compared with the
on-pump procedure. Thus, since 2000, we have adopted the
‘‘off-pump’’ technique and routinely use BITA for signifi-
cantly stenosed (.75%) coronary lesions. This study’s co-
hort consisted of patients undergoing OPCAB; it accounted
for more than 95% of patients undergoing isolated CABG
and 77.7% of all patients who received BITA grafting during
the same time period.
In addition to the beating heart technique, some investiga-
tors have recently reported that skeletonized harvesting of the
ITAmight contribute to reducing the number of wound infec-
tions,4,10,11,13 especially in patients with diabetes.12 How-
ever, those reports did not resolve the issue of whether
skeletonized BITA is a risk factor for wound complications
in OPCAB surgery. Higami and coworkers18,19 demonstrated
that harvesting ITAs by ultrasonic skeletonization was safe
and that the early angiographic patency rate was excellent.
Encouraged by these results, we adopted this procedure; all
of the ITAs in this study’s cohort were harvested in a skele-
tonized fashion with an ultrasonic scalpel.
Wound infection occurred in 98 (6.5%) of all patients: 79
had a surgical site infection in the broad sense, 7 (0.47%) had
a superficial infection, and 12 (0.8%) had a deep infection
(sternal osteomyelitis and/or mediastinitis). According to
TABLE 4. Univariate analyses of risk factors for wound
infection in diabetic patients
Variables
Patients with
no infection
(n 5 631)
Patients with
infection
(n 5 62)
P
value
Female gender 27.1% 53.2% ,.0001
CHF 15.5% 29.0% .0066
CRF (Cre . 200 mmol) 8.1% 19.4% .0032
ESRF on HD 5.7% 14.5% .0072
Diabetes taking insulin 24.6% 37.1% .0311
ASO 10.6% 25.8% .0004
BITA 78.3% 90.3% .0255
Transfusion 31.2% 45.2% .0253
CHF, Congestive heart failure; CRF, chronic renal failure; Cre, creatinine;
ESRF, end-stage renal failure; HD, hemodialysis; ASO, atherosclerosis oblit-
erans; BITA, bilateral internal thoracic arteries.
TABLE 5. Multivariate analysis of risk factors for wound
infection in diabetic patients
Variables Wald c2 P value HR 95% CI
Female gender 19.782 ,.0001 3.5 2.0 – 6.0
ASO 8.883 .0029 2.8 1.4 – 5.4
CRF 4.759 .0291 2.3 1.1 – 4.8
BITA 4.352 .0368 2.5 1.1 – 6.1
HR, Hazard ratio; CI, Confidence interval; ASO, atherosclerosis obliterans;
CRF, chronic renal failure; BITA, bilateral internal thoracic arteries. Overall
c2 5 72.136 with 4 df, P , .0001.acic and Cardiovascular Surgery c Volume 135, Number 3 543
Surgery for Acquired Cardiovascular Disease Nakano et al
A
CDprevious reports,7,20-22 the wound infection rate after conven-
tional CABG is 1.3% to 2.8%, whereas the wound infection
rate after OPCAB is 0.87%.5 In the present study, the rate of
superficial and deep infections was 1.3% and the rate of deep
sternal infections was 0.8%. This is comparable with the low-
est rate reported in previous studies.
On univariate analysis, preoperative risk factors such as
female gender,3,9,13,22 congestive heart failure,23 chronic re-
nal failure,24 peripheral vascular disease,9,13,25 and diabe-
tes10,13,22,26 have been previously identified. Paul and
associates27 demonstrated that there was a good relationship
between the EuroSCORE (both additive and logistic) and the
postoperative sternal wound infection rate; our results con-
firm this finding.
Among the perioperative variables, use of BITA grafts,
operation time, and blood transfusion were significant risk
factors for wound infection (shown in Table 2). The Parisian
study group6 and other investigators7 reported that BITA
was one of the risk factors for deep sternal wound infection.
Thus, many surgeons have hesitated to adopt this technique,
especially for diabetic patients. In addition to BITA grafts,
we also investigated the effect of gastroepiploic artery
grafts. There was no difference in the wound infection
rate between patients who received BITA and those who re-
ceived BITA plus gastroepiploic artery. In agreement with
our univariate analysis, Bellchambers and colleagues,22 in
their prospective study, demonstrated that operation time,
as well as female gender, obesity, and diabetes, was an in-
dependent risk factor. With respect to blood transfusions,
not only the need to give a blood transfusion9,26 but also
the number of units transfused28 have been correlated
with an increased risk of bacterial infections. In the present
study, patients with wound infections were almost twice as
likely to have received a blood transfusion. Inasmuch as
only 9 (0.6%) patients had excessive postoperative bleeding
and required resternotomy, resternotomy for bleeding was
not found to be a risk factor, although some reports have
shown that resternotomy for bleeding is a risk factor for
wound infection.7,13
Logistic regression was done to identify the independent
risk factors for wound infection. Table 3 shows that female
gender (HR, 2.2; 95% CI, 1.4–3.4), history of congestive
heart failure (HR, 1.9; 95% CI, 1.2–3.2), chronic renal failure
(HR, 3.0; 95% CI, 1.7–5.3), and diabetes (HR, 1.8; 95% CI,
1.2–2.8) were independent risk factors. These variables have
been previously found to be risk factors for wound infection
after conventional CABG.9,10,13,22-24,26 Thus, the risk factors
for wound infection in patients undergoing OPCAB are sim-
ilar to those in patients undergoing CABG with extracorpo-
real circulation.
The subgroup of patients with diabetes was also analyzed;
almost half (46.2%) of the patients were diabetic, and diabetes
was one of the 4 independent risk factors for wound infection
on multivariate analysis. Furthermore, several investigators544 The Journal of Thoracic and Cardiovascular Surgery c Mahave reported that skeletonization of the ITA lowers the
risk of sternal infection.4,10-13
On multivariate analysis (Table 5), the independent risk
factors for wound infection after OPCAB were as follows:
use of BITA harvested in a skeletonized fashion, female gen-
der, atherosclerosis obliterans, and chronic renal failure. This
analysis shows that, among diabetic patients, those who re-
ceived BITA grafts, even those that were harvested in a skel-
etonized fashion with an ultrasonic scalpel, had a 2.5-fold
higher incidence of wound-related morbidity than those
who did not receive BITA. Nevertheless, diabetic patients
are most likely to benefit from BITA grafting because they
have diffuse atherosclerotic coronary lesions. Endo, Tomi-
zawa, and Nishida8 showed that diabetic patients had a higher
long-term survival and lower rates of repeated CABG and
myocardial infarction when BITA rather than SITA grafts
was used.
In the present cohort of patients, the off-pump beating heart
procedure and the ultrasonic skeletonization technique for
BITA procurementwere used. However, evenwith these tech-
niques, wound infection was not eliminated, particularly in
diabetic patients. Tight preoperative glucose control and con-
tinuous insulin infusion,29 rather than subcutaneous insulin in-
fusion postoperatively, are the keys for reducing sternal
infection in diabetic patients.Moreover, continuous insulin in-
fusion reduces mortality in diabetic patients after CABG.30 In
our institution, intraoperative precautions, such as double
gloving,31 avoidance of bone wax,32 and pinpoint hemostasis
of the presternal space25 are not used. In addition, hair was re-
moved by clippers on the day before operation in the present
study. However, some reports have suggested that hair re-
moval should be done just before the operation33 or that hair
removal itself is associated with deep sternal wound infec-
tion.6
There is no single approach that can be adopted to elimi-
nate wound infections, although a combination of precau-
tionary maneuvers may reduce the incidence. Given the
present study’s findings, our institution will continue with
its current policy, inasmuch as diabetic patients are most
likely to benefit from BITA. To reduce wound problems,
we have adopted double gloving, avoidance of bone wax,
pinpoint hemostasis of the presternal space, and postopera-
tive continuous insulin infusion. The timing of and the neces-
sity for hair removal are under review. Patient outcomes will
need to be assessed after the adoption of such procedures.
This study had some limitations. First, this was a retrospec-
tive, observational study. Second, obesity was not assessed as
a potential risk factor in patients undergoing OPCAB; perio-
perative data were prospectively gathered from our institu-
tional database based on EuroSCORE, which does not
include the body mass index.16 Indeed, most previous re-
ports6,7,9,10,20-22,25,26,29 found that obesity was correlated to
the wound infection rate. However, some investigators,
such as Orhan and colleagues,34 reported that obese patientsrch 2008
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CDdid not have a higher incidence of wound infection than non-
obese patients. Thus, the role of obesity as a risk factor
remains controversial. The risk factors identified on our mul-
tivariate analyses are similar to those reported by other stud-
ies that considered obesity and are congruent with our clinical
impression.
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